Abstract. Thermal Power Plant (TPP) is one of those discoveries that have changed the daily life of everybody and playing vital role in the present real world. The selection of site for thermal power plant, affects the amount of energy generated, power generation cost, economical development, environment and transmission (loss of power). In present work, fuzzy multi-criteria decision making (FMCDM) approach is proposed for site selection of TPP under partial or incomplete information. The proposed approach initially identified the criteria for site selection of TPP. Then the experts are provided linguistic ratings as well as weights to the potential alternatives against the selected criteria.
Introduction and Prior State of Art
Figure 1 Anticipated Market Size (MW) by 2020 for Energy Storage System in India (Source: www.renewindians.com). Thermal energy is an important source in all aspects of development, including industry, environment, agriculture, and socio-economy. The increase in the demand for thermal energy effectively, it is necessary to predict the power consumption for the coming years and to plan for the necessary development in the power production. Primarily, existing power plants should be improved and new plants should be established. The construction of a TPP is usually very expensive and time consuming and has intensive effects on the environment. Therefore, extensive studies are required before the set-up of a TPP. The location of a TPP has significant effects on the efficiency of power generation, the cost of power production, transmission and its environmental brunt, therefore the site selection of TPP should be done very carefully. Here Fig. 1 indicated the expected power required for operating different sector of India by 2020. Now-a-days TPP location selection is an important strategic decision. There are several researcher have been proposed various methodology for TPP location problem as multi-criteria decision problem to select best location and considered economic risks while selecting site for TPP. Chen highlighted a new multi attribute decision making (MADM) approach for resolving the DC location selection problem under fuzzy environments based on a stepwise ranking procedure [1] . A fuzzy multi criteria decision making (MCDM) method for the facility site selection have also utilized, where the ratings of various alternative locations under various subjective criteria and the weights of all criteria are assessed in linguistic terms represented by fuzzy numbers [2, 3] . A new integrated methodology based on TOPSIS is proposed. In this work, we present a multi criteria decision making approach to site selection of TPP under uncertain (fuzzy) circumstances.
A Fuzzy-TOPSIS Approach and Procedural Steps
Fuzzy TOPSIS (Technique for Order Performance by similarity to Ideal solution) was first developed by Hwang and Yoon [4] ; it is one of the most classical methods for solving MCDM problem. It is based on the assumption that the chosen alternative should have the longest distance from the negative ideal solution, so that the solution that maximizes the cost criteria and minimizes the benefits criteria and the shortest distance from the positive ideal solution, so that the solution that maximizes the benefit criteria and minimizes the cost criteria. Chen and Hwang first applied fuzzy numbers to establish fuzzy TOPSIS [5] . The steps involved in TOPSIS method are as follows:
• A panel of five decision-makers was formed, and then identifies the evaluation criteria.
• Every decision-maker states the importance level (weight) of each criterion using a linguistic variable.
• Evaluate the ratings of alternatives with respect to each criteria using linguistic variable.
• Construct a fuzzy multi-criteria group decision making (FMCGDM) matrix, which consist crisps values of criteria and alternatives. The crisps value V C is calculated as,
Here, a, b, c, d are the generalized trapezoidal fuzzy elements [6] • Construct the normalized decision matrix. The normalized value j r is calculated as,
• Construct weighted normalized decision matrix. The weighted normalized j v is calculated as,
• Determine positive ideal solution (maximum value on each criterion) and negative ideal solution (minimum value on each criterion) from the weighted normalized decision matrix. In the below equation 1 F is the set of benefit criteria and 2 F is the set of cost criteria.
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Selecting a proper site for TTP is very important for its long term efficiency and so many other factors also involved. In this study, 21 criteria were used for site selection of TTP. These criteria were selected from West Coast Regional Carbon Sequestration Partnership Annual Business Meeting by Ghose [7] . We know that it may not be possible to get everything which is desirable at a single place but still the location must contain on optimum mix of the requirement for setting to be feasible for long term economic justification of plant. Therefore, the proposed model has been used to evaluate and select suitable site for TTP. A single-level performance appraisal hierarchy has been designed as shown in Table 1 . For evaluating priority weight of evaluation indices, a committee of five decision-makers (DMs), has been formed to express their subjective preferences in linguistic terms. In order to provide priority weight against various criteria and performance rating of each evaluation indices of alternatives the five-member linguistic terms are utilized which is shown in Table 2 with their corresponding fuzzy numbers. The decision makers have provided the performance rating against each of the alternatives criteria. Similarly, subjective priority weight evaluation index has been assessed by the DMs and the linguistic variables have been approximated by Trapezoidal Fuzzy Numbers. Then, by adopting aforesaid procedure the aggregated decisionmaking cum evaluation matrix has been constructed. Then the aggregated fuzzy appropriateness rating against an individual index with corresponding importance weight has been computed. After that we converted the indices into crisp value of estimated aggregated fuzzy priority weight and aggregated fuzzy rating by using Eq. (1) and FMCGDM matrix has been constructed. Then we normalized FMCGDM matrix by Eq. (2) and the calculated weighted normalized decision Matrix by using Eq. (3). After that we calculated the fuzzy positive ideal solution (FPIS) and the fuzzy negative ideal solution (FNIS) by using Eq. (4-5) then the Euclidean distance of each alternative from FPIS and FNIS has been calculated respectively. Finally, a closeness coefficient of each alternative is calculated by using the (Eq. 6-7) to determine the ranking order of all alternatives. The higher value of closeness coefficient indicates that an alternative is closer to FPIS and farther from FNIS simultaneously. According to the closeness coefficient (C*), the ranking of each alternative are shown in Table 3 . Fig. 2 shows the closeness coefficient (C*) with respect to alternatives. From the closeness coefficients (C*), we clearly understood the assessment status of each alternative and also identified the ranking order (A 2 > A 1 > A 4 > A 3 ) of all alternatives. The closeness coefficient for Alternative A 2 is highest. Hence A 2 is the best alternative for present work. 
Conclusion
This work proposes an integrated approach in a systematic way with an aim to select the best alternative despite conflicting criteria. The major outcome such as the method is simple and can transform complex decision making problem into clear and straightforward. Throughout the evaluation process, this method not only eliminates the influence of subjective factors, and the 
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outcomes of the evaluation can be more objective. Generally site selection of TTP governed by large organization only but the above concept is very useful for academic point of view. Thus, the contribution of this paper is to propose an efficient and effective decision framework for evaluation and ranking of alternative site selection of TPPs.
